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Differentiation orientation
Asymmetric cell divisions are critical in stem cell and can-
cer biology. The LGN–NuMA–dynactin (Dctn1) pathway has 
been implicated in regulating these divisions in invertebrates. 
Williams and colleagues recently employed a unique ultra-
sound-mediated delivery of high-titer lentivirus containing 
short hairpin RNAs into the amniotic space in order to knock 
down these players in single-layer epidermis at the requi-
site developmental stages in embryonic mice. These studies 
revealed that Numa1, Dctn1, and LGN function by reorient-
ing mitotic spindles to achieve perpendicular divisions and 
subsequently promote stratification and differentiation. The 
LGN knockdown phenotype resembled that of loss-of-function 
mutations in the Notch DNA binding partner Rbpj, implicat-
ing suprabasal Notch signaling as an important effector in 
asymmetric cell division. These results offer insight into the 
regulation of mitotic spindle orientation by positional cues and 
describe the roles of the LGN–NuMA–Dctn1 pathway in main-
taining the balance between stem cell proliferation and differ-
entiation. (Nature 470:353–8, 2011) Selected by J. McGrath
Inborn errors
Chronic mucocutaneous candidiasis disease (CMCD) 
involves Candida albicans infections of the skin, nails, and 
oral and genital mucosae in the absence of other overt infec-
tious or autoimmune signs. CMC is the only infection noted 
in AIRE disease, which is characterized by neutralizing anti-
bodies against IL-17A, IL-17F, and IL-22, suggesting that these 
immune players are defective in patients with CMCD. Because 
the distinct molecular basis of this disease is unknown, Puel 
and colleagues searched for the genetic basis of CMCD in 
two families, one with autosomal recessive (AR) segregating 
disease and one with autosomal dominant (AD) segregating 
disease. In the family with AR CMCD, mutations were identi-
fied in the IL-17 receptor A. In the family with AD CMCD, 
mutations were identified in the cytokine IL-17F. These results 
indicate that inborn errors in human IL-17A and IL-17F impair 
mucocutaneous immunity to C. albicans and that IL-17 is 
crucial for protective immunity to this pathogen in the nails, 
skin, and oral and genital mucosae. (Science 332:65–8, 2011) 
Selected by A. Blauvelt
Surveillance on metabolism
The tumor suppressor p53 is involved in the modulation of 
metabolism, including glycolysis and oxidative phosphoryla-
tion. Because the role of p53 in these processes remains elu-
sive, Jiang and colleagues investigated whether this protein 
functions by modulating the pentose phosphate pathway (PPP), 
which is critical for both glucose catabolism and biosynthesis. 
Indeed, p53 suppresses the first and rate-limiting PPP enzyme, 
glucose-6-phosphate dehydrogenase (G6PD), through a direct 
interaction that prevents G6PD dimer formation. This effect is 
dependent on cytoplasmic p53 and occurs through transient 
interactions between low levels of p53 and much higher levels 
of G6PD. Via this mechanism, p53 exerts a strong surveillance 
on the metabolic pathways that are essential for glucose catab-
olism and biosynthesis. Thus, inactivation of this tumor sup-
pressor probably contributes to the Warburg effect as well as 
to the enhanced biosynthesis necessary for tumor cell growth. 
(Nat Cell Biol 13:310–6, 2011) Selected by P. Bergstresser
Twist of fate
T helper type 17 (Th17) cells have considerable plasticity in 
vitro and acquire the ability to produce IFN-γ as well as IL-17 
or to turn off IL-17 production entirely. To analyze this plas-
ticity in Th17 cells developed in vivo, Hirota and colleagues 
generated a reporter mouse strain that allows fate mapping 
of cells that have activated IL-17A. Th17 cells lost IL-17A 
expression during inflammatory immune responses in vivo in 
a manner dependent on the type of inflammation (chronic 
or acute/rapidly resolved). During induction of experimental 
autoimmune encephalomyelitis, IL-17A expression by Th17 
cells in the spinal cord was turned off, and many of these 
cells produced IFN-γ. During acute cutaneous infection with 
Candida albicans, IL-17A production was turned off without 
evidence of IFN-γ production by the ex-Th17 cells. These 
results highlight the plasticity of Th17 cells in vivo and indi-
cate that different inflammatory conditions drive the Th17 
cell fate. Furthermore, this mouse model will facilitate future 
analysis of the inflammatory players involved in functional 
fate determination of Th17 cells. (Nat Immunol 12:255–63, 
2011) Selected by P. Bergstresser
Wound repair
Wound healing processes have long been thought to underlie 
inflammatory skin diseases. Atopic dermatitis (AD) exhibits a 
wound signature that is characterized by chronic inflamma-
tion, epidermal hyperplasia, and tissue remodeling that results 
in spongiosis. Interestingly, downregulation of caspase-8 in 
the epidermis resembles wound healing, and systemic defi-
ciency in caspase-8 in humans is associated with eczema. 
Recently, Li and colleagues found that conditional deletion 
of epidermal caspase-8 recapitulates many AD hallmarks, 
including epidermal thickening, scaling, increased serum 
immunoglobulin, biphasic T helper cell response, mast cell 
infiltration, and spongiosis. These effects of caspase-8 deletion 
mirror the temporal pattern of AD. Additionally, matrix metal-
loproteinase-2 contributes to E-cadherin shedding and spon-
giosis. This mouse model provides insight into the etiology of 
AD and will be useful to further evaluate how wound heal-
ing processes play out in inflammatory skin diseases. (PNAS 
107:22249–54, 2011) Selected by J. McGrath
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